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ZLWK'*VWKDWKDYHDVXIILFLHQWFDSDFLW\WRPHHWWKHORDGGHPDQGDQLVODQGLQJRSHUDWLRQPD\VXVWDLQWKHSURFHVV
7KLV LVODQGLQJ RSHUDWLRQ PD\ FDXVH SRZHU TXDOLW\ SUREOHPV LQWHUIHUH ZLWK VXUURXQGLQJ FXVWRPHUV¶ UHVWRUDWLRQ
FUHDWHVDIHW\KD]DUGVIRUOLQHUHSDLUFUHZVSRVVLEO\GDPDJLQJFXVWRPHUV¶ORDGVRUKDUPLQJ'*WKHPVHOYHVGXULQJ
PDLQEUHDNHURXWRISKDVHUHFORVLQJZLWKRXWV\QFKURQL]DWLRQ7KHGLVWULEXWHGSRZHUV\VWHPLVUHTXLUHGWRKDYHWKH
DELOLW\ WR GHWHFW LVODQGLQJ FRQGLWLRQ LH WKH VLWXDWLRQ LQZKLFK GLVWULEXWHG JHQHUDWRUV FRQWLQXH JHQHUDWLQJ SRZHU
ZKHQ WKH\ DUH QRW FRQQHFWHG WR WKH XWLOLW\ JULG ,VODQGLQJGHWHFWLRQ PHWKRGV FDQ EH FODVVLILHG LQWR WZR PDLQ
JURXSVORFDOLVODQGLQJGHWHFWLRQPHWKRGVDQGUHPRWHLVODQGLQJGHWHFWLRQPHWKRGV
1.1. Local islanding detection methods 
7KHVHNLQGVRILVODQGLQJGHWHFWLRQPHWKRGVFDQEHGLYLGHGLQWRWZRJURXSVSDVVLYHLVODQGLQJGHWHFWLRQPHWKRGV
DQGDFWLYHLVODQGLQJGHWHFWLRQPHWKRGV
x 3DVVLYHLVODQGLQJGHWHFWLRQPHWKRGV
,QWKHVHPHWKRGVFHUWDLQJULGYDULDEOHVYROWDJHIUHTXHQF\SKDVHDQJOHWRWDOKDUPRQLFGLVWRUWLRQDUHPRQLWRUHG
LVODQGLQJFRQGLWLRQEHLQJGHWHFWHGIURPFKDQJHVLQWKHVHYDULDEOHVXQGHURYHUYROWDJHRUIUHTXHQF\UDWHRIFKDQJH
RIYROWDJHRUIUHTXHQF\IDVWFKDQJHVLQWKHYROWDJHSKDVHYROWDJHKDUPRQLFPRQLWRULQJHWF$PDMRUOLPLWDWLRQRI
WKHVHPHWKRGVLVWKDWWKH\VKRZDODUJHQRQGHWHFWLRQ]RQHHJZKHQWKHJHQHUDWHGSRZHUE\WKH'*LVHTXDOWRWKH
SRZHUDEVRUEHGE\WKHORFDOORDGVDQGQRSRZHULVWKHUHIRUHLPSRUWHGIURPWKHXWLOLW\JULG,QWKLVFDVHWKHYDULDWLRQ
RIWKHJULGYDULDEOHVLVQHJOLJLEOHDQGWKHDQWLLVODQGLQJDOJRULWKPVFDQQRWGHWHFWWKHLVODQGLQJVLWXDWLRQ
x $FWLYHLVODQGLQJGHWHFWLRQPHWKRGV
7KHVHPHWKRGVZHUHGHYHORSHGWRRYHUFRPHWKHOLPLWDWLRQVRISDVVLYHPHWKRGV$FWLYHPHWKRGVLQMHFWVRPHIRUP
RIGLVWXUEDQFHDQGHVWLPDWHLI WKH'*LVFRQQHFWHGIURPWKHPDLQJULGIURPWKHUHVSRQVH$FWLYHPHWKRGVFDQEH
URXJKO\FODVVLILHGLQWRPHWKRGVWKDWHVWLPDWHWKHJULGLPSHGDQFHDQGPHWKRGVZKHUHWKH'*FRQWUROOHUWULHVWRYDU\
D JULG YDULDEOH VXFK DV YROWDJH SKDVH RU IUHTXHQF\ 2QH LQFRQYHQLHQFH RI WKHVH PHWKRGV LV WKDW WKH\ SURGXFH
GLVWXUEDQFH LQ WKHJULGZKLFK VKRXOGEHNHSW DV VPDOO DVSRVVLEOH IRUREYLRXV UHDVRQV)XUWKHUPRUH LQWHUIHUHQFH
EHWZHHQ'*VFDQRFFXULQPXOWLLQYHUWHUSDUDOOHOVLWXDWLRQV
1.2. Remote islanding detection methods 
5HPRWH LVODQGLQJ GHWHFWLRQ PHWKRGV   DUH DOVR FDOOHG &RPPXQLFDWLRQ EDVHG LVODQGLQJ GHWHFWLRQ PHWKRGV
7KHVHPHWKRGVFDQEHGLYLGHGLQWKUHHJURXSVLHVXSHUYLVRU\FRQWURODQGGDWDDFTXLVLWLRQEDVHGPHWKRGVPHWKRGV
WKDW XVH WKH SRZHU OLQH DV D FDUULHU IRU FRPPXQLFDWLRQV DQG PHWKRGV WKDW PRQLWRU WKH GHYLFH XVHG WR
FRQQHFWGLVFRQQHFWIURPWKHJULG7KHVHPHWKRGVDUHQRWYHU\SRSXODUGXHWRWKHQHHGRIDFRPPXQLFDWLRQV\VWHP
EHWZHHQWKH'*DQGWKHXWLOLW\JULG
308EDVHGLVODQGLQJGHWHFWLRQPHWKRG
,Q SKRWRYROWDLF SRZHU VWDWLRQ LVODQGLQJ GHWHFWLRQV DUH FRPPRQO\ HPSOR\V ORFDO LVODQGLQJ GHWHFWLRQ PHWKRGV
ZKLFK DUH HPEHGGHG RQ JULGFRQQHFWHG LQYHUWHUV 7KH LQYHUWHUEDVHG LVODQGLQJ GHWHFWLRQ PHWKRGV FRPH IURP
GLVWULEXWHG SKRWRYROWDLF SRZHU JHQHUDWLRQ V\VWHP DQG GRHVQ¶W VXLWDEOH IRU WKH SRZHU VWDWLRQ FRQWDLQLQJ URWDWLQJ
WXUELQH HJ GLHVHO HQJLQH DQG K\GUR HQJLQH ,Q VRPH 39 SRZHU VWDWLRQV WXUELQH JHQHUDWRUV DUH FRQILJXUHG WR
VWDELOL]HWKHSRZHUJHQHUDWLRQIOXFWXDWLRQUHVXOWIURPVXQOLJKWLQWHUPLWWHQW7KHSUHVHQFHRIWXUELQHJHQHUDWRUVZLOO
DIIHFWWKHSUHFLVLRQRILVODQGLQJGHWHFWLRQDQGLWZLOOLQFUHDVHWKHSRVVLELOLW\RILVODQGLQJGHWHFWLRQIDLOXUH$OVRLI
WKHODUJHVFDOHFRPSOHPHQWDU\SKRWRYROWDLFSRZHUVWDWLRQDSSOLHVLQYHUWHUEDVHGLVODQGLQJGHWHFWLRQLWZLOOEULQJD
VHULHVRISUREOHPVZKLFKDUHKDUGWRVROYH 
x7KHQDWLRQDO FRGHGHPDQGVRQ³ORZYROWDJH ULGH WKURXJK´ UHTXLUHPHQWIRU39SRZHU VWDWLRQVKDVFRQIOLFW
ZLWKLQYHUWHUEDVHGLVODQGLQJGHWHFWLRQVZKLOHYROWDJHVKLIWWHFKQRORJ\LVHPSOR\HG
x7KHQDWLRQDOFRGHGHPDQGVRQĀFRRUGLQDWHXWLOLW\IUHTXHQF\UHJXODWLRQāIRU39SRZHUVWDWLRQKDVFRQIOLFW
ZLWKLQYHUWHUEDVHGLVODQGLQJGHWHFWLRQVZKLOHIUHTXHQF\VKLIWWHFKQRORJ\LVHPSOR\HG
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7KHUHIRUHWKHLQYHUWHUEDVHGLVODQGLQJGHWHFWLRQPHWKRGVDUHQRWVXLWDEOHIRUFRPSOHPHQWDU\SKRWRYROWDLFSRZHU
VWDWLRQV5HPRWHLVODQGLQJGHWHFWLQJPHWKRGEDVHGRQWKHFRPPXQLFDWLRQDQGV\QFKURQRXVPHDVXUHPHQWFDQVDWLVI\
WKHGHPDQGV,QDSSOLFDWLRQVWKHIUHTXHQFLHVRISKRWRYROWDLFSRZHUVWDWLRQDQGXWLOLW\DUHPHDVXUHGV\QFKURQRXVO\
DQGWKHPHDVXUHPHQWVDUHVHQWWRFHQWUDOPDQDJHPHQWXQLWRIWKHSKRWRYROWDLFSRZHUVWDWLRQWKURXJKFRPPXQLFDWLRQ
QHWZRUNHJ(WKHUQHW7KLVFDWDORJXH LVODQGLQJGHWHFWLRQPHWKRGV LVGHQRWHGDVĀ308EDVHG LVODQGLQJGHWHFWLRQ
PHWKRGāLQWKLVSDSHU 
2.1. Principle of PMU-based islanding detecting method2,7
)LJ H[SUHVV WKH VWUXFWXUH RI V\QFKURQRXVPHDVXUHPHQWZKLFK XVXDOO\ LPSOHPHQWHG E\ SKDVRUPHDVXUHPHQW
XQLW308LQHOHFWULFSRZHUV\VWHPV*36WLPLQJUHFHLYHUDXWRPDWLFDOO\DFTXLUHVDQGWUDFNVVDWHOOLWHVSURYLGLQJ
*36WLPHRU&RRUGLQDWHG8QLYHUVDO7LPHIRU308ZKLFKDFFRPSOLVKFDOFXODWLRQRQPHDVXUHGYROWDJHFXUUHQW$V
LQ )LJ FDOFXODWHG IUHTXHQF\ RI QRGH $ DQG % FDQ EH WUDQVPLWWHG WR FHQWUDO PDQDJHPHQW XQLW WKURXJK
FRPPXQLFDWLRQQHWZRUN:KHQWKHSRZHUV\VWHPLVLQVWDELOLW\DQGFRQQHFWHGWKHIUHTXHQFLHVRIQRGHV$DQG%DUH
WKH VDPH:KLOH WKH39VWDWLRQ $ VLGH GLVFRQQHFWHGZLWK WKHJULG % VLGH  WKH IUHTXHQF\RI WKH39VWDWLRQ
JHQHUDOO\EHFRPHVGLIIHUHQWIURPWKDWRIWKHJULG7KHIUHTXHQF\GLIIHUHQFHEHWZHHQQRGH$DQG%FDQEHXVHGDVDQ
LQGH[WRGLVWLQJXLVKWKH$%FRQQHFWLRQVWDWXVZKLFKLVWKHEDVLFSULQFLSOHWRLGHQWLI\LVODQGLQJFRQGLWLRQ


)LJ$SSOLFDWLRQRI308VLQSRZHUV\VWHPWRGLVWLQJXLVKWKHFRQQHFWLRQVWDWXVEHWZHHQ$DQG%
2.2. Optimization needs of PMU-based islanding method 
$W\SLFDO308EDVHGLVODQGLQJGHWHFWLRQDOJRULWKPLVH[SUHVVHGLQ)LJ7KHORFDOIUHTXHQF\LVFRPSDUHGZLWK
WKH UHPRWH IUHTXHQF\ DQG LVODQGLQJ FRQGLWLRQ LV LGHQWLILHG LI WKH IUHTXHQF\ GLIIHUHQFH EHWZHHQ ORFDO DQG UHPRWH
EHFRPHVODUJHUWKDQSUHVHWWKUHVKROG7KHWKUHVKROGLVWKHFULWLFDOIDFWRUWRLPSURYHWKHHIIHFWIRULVODQGLQJGHWHFWLRQ
DQGQHHGWREHRSWLPL]HG

 if t
tf j
thji ftftf t 
thTt t'

)LJ,VODQGLQJGHWHFWLRQDOJRULWKP
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:KHUH fi(t) LV WKH ORFDO IUHTXHQF\ YDOXH PHDVXUHG DW WKH WLPH t fth(t) LV WKH WKUHVKROG YDOXH IRU IUHTXHQF\
GLIIHUHQFH LQ LVODQGLQJGHWHFWLRQ DOJRULWKP DQGTth  WKH WKUHVKROGYDOXH IRU WKHGXUDWLRQRI WLPH WKDW FRQGLWLRQ LV
PHW
,Q&KLQDPDLQODQG RQO\ VXEVWDWLRQV DERYH N9 OHYHO DUH LQVWDOOHGZLWK 3080RVW 39SRZHU VWDWLRQV DUH
FRQQHFWHGWRXWLOLW\WKURXJKVXEVWDWLRQVORZHUWKDQN9WKHUHIRUHPDQ\SODFHVWKDWQHHGIUHTXHQF\LQIRUPDWLRQ
DUHQRW LQVWDOOHG308\HW7KLVSDSHUGHYHORSVDGHYLFHWRDFKLHYH308IXQFWLRQDQGSURYLGHDSODWIRUPIRU39
VWDWLRQLVODQGLQJGHWHFWLRQRSWLPL]DWLRQ
2.3. Performance of frequency difference in generator trip and islanding occur 
:KHQ SRZHU JULG LV GLVWXUEHG E\ JHQHUDWLRQ WULS DQG SRZHU XQEDODQFH RFFXU IUHTXHQF\ YDULDWLRQZLOO VSUHDG
DORQJ WKHJULGDQG UHVXOW LQ IUHTXHQF\GLIIHUHQFHEHWZHHQQRGHV LQ VSDFHDQG WLPHZKLFKPD\FRQIXVH LVODQGLQJ
GHWHFWLRQ MXGJPHQWV 7R GLVWLQJXLVK LVODQGLQJ FRQGLWLRQ DQG LPSURYH WKH DFFXUDF\ IRU LVODQGLQJ GHWHFWLRQ D
UHDVRQDEOHDOJRULWKPDQG WKUHVKROGVKRXOGEH UHVHDUFKHG6LPXODWLRQDQGH[SHULPHQWV DUH WZRHIIHFWLYHPHDQV WR
GHYHORSWKHUHVHDUFK,QWKHSDSHUDVLPSOHJULGFRQQHFWHG39VWDWLRQPRGHODVVKRZQLQ)LJLVGHYHORSHGXVLQJ
0$7/$%6,08/,1.$QG'*LQWKH39VWDWLRQLVPRGHOHGDVDJULGWLHGLQYHUWHUZKLFKHPSOR\VFXUUHQWFRQWURO
PRGHDQGFRQVWDQWRXWSXWSRZHU7KHJULGLVPRGHOHGDVDWKUHHSKDVHYROWDJHVRXUFHEDVHYROWDJH9UPVSKSK
NYVKRUWFLUFXLWOHYHO09$;5UDWLRIUHTXHQF\+]'*LVD39VWDWLRQQRPLQDOSRZHU09$
QRPLQDOYROWDJH9 IUHTXHQF\+]'* LVDSKDVHVLPSOLILHGV\QFKURQRXVPDFKLQHDQGSDUDPHWHUVDUH
VKRZQDVIROORZQRPLQDOSRZHU3Q 09$QRPLQDOYROWDJH9Q NPIUHTXHQF\IQ +]WKHWUDQVPLVVLRQ
OLQHLVPRGHOHGDVDVLQJOH3,VHFWLRQ)XQGDPHQWDOVLPXODWLRQFRQGLWLRQVDUHVHWDV7DEOH
7DEOH)XQGDPHQWDOFRQGLWLRQV
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
)LJ6LPSOLILHGPRGHORIWKHJULGFRQQHFWHG39SRZHUVWDWLRQ
A. Disturbance of generation trips on frequency difference 
6XSSRVH WKHUH LV DJHQHUDWLRQ WULS '* WULSRI09$LQ WKHJULGRFFXUV WKH IUHTXHQF\GLIIHUHQFHEHWZHHQ
308DQG308LVVKRZQLQ)LJJHQHUDWLRQWULSRFFXUVDWVZLWKWKHVLPXODWLRQSDUDPHWHUVLQ7DEOH

792   Furong Liu et al. /  Procedia Computer Science  52 ( 2015 )  788 – 795 

)LJ)UHTXHQF\GLIIHUHQFHEHWZHHQ308DQG308IRUJHQHUDWLRQWULSRI0:DQG0:
B. Disturbance of islanding occurs on frequency difference 
6XSSRVHWKHLVODQGRFFXUVLQDSSUR[LPDWHO\SRZHUPDWFKFRQGLWLRQ7KHIUHTXHQF\GLIIHUHQFHEHWZHHQWKHLVODQG
DQGWKHXWLOLW\JULGDUHVKRZQLQ)LJZLWKWKHVLPXODWLRQSDUDPHWHUVLQ7DEOH

)LJ)UHTXHQF\GLIIHUHQFHEHWZHHQ308DQG308LQSRZHUEDODQFHGFRQGLWLRQ
,WFDQEHVHHQIURP)LJ WKDW WKH IUHTXHQF\GLIIHUHQFHGHFUHDVHDQGUHDFKVWDEOHZLWKLQVDIWHUDQ LVODQGLQJ
RFFXUV 7KH FRQWUDVW VLPXODWLRQ UHYHDOHG WKDW LI GLVWXUEDQFH RFFXU LQ SRZHU JULG IUHTXHQF\ YDULDWLRQZLOO VSUHDG
DORQJWKHJULGDQGUHVXOWLQIUHTXHQF\GLIIHUHQFHEHWZHHQQRGHVLQVSDFHDQGWLPH7KHSHUIRUPDQFHRIQRUPDOJULG
SHUWXUEDWLRQ DQG LVODQGLQJ RFFXU LV GLIIHUHQW RQ IUHTXHQF\ GLIIHUHQFH 7R GLVWLQJXLVK LVODQGLQJ IURP SRZHU JULG
SHUWXUEDWLRQDUHDVRQDEOHWKUHVKROGLQDOJRULWKPVKRXOGEHVHWIRULVODQGLQJGHWHFWLRQ 
7HVWGHYLFHLPSOHPHQWDWLRQIRU308EDVHGLVODQGLQJGHWHFWLRQDOJRULWKPRSWLPL]DWLRQ
7KHVWUXFWXUHRIWKHGHYHORSHGWHVWGHYLFHLVFRPSRVHGRIV\QFKURQRXVPHDVXUHPHQWXQLWVFHQWUDOPDQDJHPHQW
XQLWDQGWKHFRPPXQLFDWLRQXQLWEHWZHHQFHQWUDOPDQDJHPHQWXQLWDQGUHPRWHV\QFKURQRXVPHDVXUHPHQWXQLWDVLV
VKRZQLQ)LJ

)LJ6WUXFWXUHRIWKHWHVWGHYLFH
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3.1. Synchronous measurement unit 
6\QFKURQRXVPHDVXUHPHQWXQLWLVFRPSRVHGRID*36PRGXOHZLWKWLPLQJUHFHLYHUDVLQHZDYHVKDSLQJFLUFXLW
DQGD'63FRQWUROOHUWRFDOFXODWHSKDVRUDQGIUHTXHQF\RIPHDVXUHGYROWDJH







D                                        E
)LJ6FKHPDWLFRID6\QFKURQRXVPHDVXUHPHQWXQLWDQGEVLQHZDYHVKDSLQJFLUFXLW
7R DFKLHYH V\QFKURQRXV PHDVXUHPHQW VDPSOLQJ WR YROWDJH VLJQDOV DW GLIIHUHQW ORFDWLRQ VKRXOG EH FRQGXFWHG
V\QFKURQRXVDQGWKHSKDVRUIUHTXHQF\WREHFRPSDUHGVKRXOGVKDUHWKHVDPHWLPHUHIHUHQFH$V'63FORFNVDUH
QRWV\QFKURQL]HGWRDWLPHUHIHUHQFHH[WHUQDOKDUGZDUHFORFNWRSURYLGHWKHWLPHUHIHUHQFHVXSSO\LVHPSOR\HG7KH
SDSHUHPSOR\00*36UHFHLYHUZKLFKRIIHUVD00WLPLQJUHFHLYHUWRSURYLGHWLPHUHIHUHQFH7KHVWDQGDUG
IHDWXUHV RI 00 WLPLQJ UHFHLYHU LQFOXGH SUHFLVH SURJUDPPDEOH RQHSXOVHSHUVHFRQG 336 RU 
SXOVHSHUVHFRQG 336 RXWSXWV 7KH SXOVHV IURP 336 SLQ RQ*36PRGXOH SURYLGH WKH WLPH UHIHUHQFH WR
SKDVRUIUHTXHQF\VDPSOLQJDQGPHDVXUHPHQWZKLFKLVH[SUHVVHGLQ)LJ 


)LJ6RIWZDUHIORZFKDUWWRDFKLHYHV\QFKURQL]HPHDVXUHPHQW
7;'
5;'
5;'
7;'
&$3
&$3
,2
336
*36PRGXOH
'63FRQWUROHU
6LQHZDYH
VKDSLQJ
55
S)
(
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7KHSURFHVVRIV\QFKURQRXVPHDVXUHPHQWLVDVIROORZLQJ7KHVLJQDOIURPYROWDJHWUDQVGXFHULVWUDQVIHUUHGLQWR
VTXDUHZDYHE\DVLQHZDYHVKDSLQJFLUFXLWZKLOH WKHIUHTXHQF\DQGSKDVRU LV LQV\QFKURQRXV&DSWXUHXQLWRI 
GVSFRQWUROOHULVHPSOR\HGWRFDSWXUHWKHSXOVHIURPSSVDQGWRDFKLHYHV\QFKURQRXVPHDVXUHPHQW,QWKHPHDQ
WLPHDGVS WLPHU LV HQDEOHG WR UHFRUG WKHGXUDWLRQ IURPFDSWXUHDQGFDSWXUHZKLFK LV WULJJHUHGE\ VWHS IURP
RXWSXWSLQRQVLQHZDYHVKDSLQJFLUFXLW7KHGXUDWLRQUHFRUGHGE\GVSWLPHULVXVHGWRFDOFXODWHSKDVRUIUHTXHQF\
,WLVUHSRUWHGWKDWDW\SLFDOZLUHG$'6/,QWHUQHWFRQQHFWLRQFDQDFKLHYHHQGWRHQGGHOD\VRIOHVVWKDQPV
DQDZLUHOHVV:L0D[LQWHUQHWFRQQHFWLRQFDQDFKLHYHHQGWRHQGGHOD\VRIOHVVWKDQPVZKLFKLVDIHZSHULRGV
RIPHDVXUHGYROWDJH7KHFRPPXQLFDWLRQGHOD\ZLOOLQIOXHQFHLVODQGLQJGHWHFWLRQDQGOHDGWRPLVMXGJH$FRPPRQ
PHWKRGWRDFFRPPRGDWHFRPPXQLFDWLRQGHOD\VLV WRVWDPSHDFKSDFNHWZLWKD WLPHFRGH,Q WKHSDSHU*36WLPH
VWDPSDUHHPSOR\HGWRHOLPLQDWHFRPPXQLFDWLRQGHOD\¶VLQIOXHQFHRQLVODQGLQJGHWHFWLRQ7KH87&WLPHVWDPSLV
SURYLGHGWKURXJK5;'7;'SLQDVLVVKRZQLQ)LJD
7KHVRIWZDUHIORZFKDUWWRDFKLHYHV\QFKURQRXVPHDVXUHPHQWRISKDVRUIUHTXHQF\LVH[SUHVVHGLQ)LJ
3.2. The central management unit 
7KH FHQWUDO PDQDJHPHQW XQLW LV GHYHORSHG EDVHG RQ 706) WR UHFHLYH UHPRWH IUHTXHQF\ VLJQDO DQG
FRPSDUHGLWZLWKWKHORFDOIUHTXHQF\VLJQDO,VODQGLQJGHWHFWLRQDOJRULWKPLVUHDOL]HGLQWKHXQLW
7KHSURWRW\SHRIWKHFHQWUDOPDQDJHPHQWXQLWLVVKRZQLQ)LJ








)LJ3URWRW\SHRIWKHFHQWUDOPDQDJHPHQWXQLW
3.3. Communication network 
0HDVXUHPHQWVRISKDVRUIUHTXHQF\DQGWKHFRUUHVSRQGLQJWLPHVWDPSDUHVXEPLWWHGYLDWKH(WKHUQHWFRQWUROOHU
1(&-'63FRPPXQLFDWHVZLWK1(&-YLDWKH63,LQWHUIDFHZKLFKLVVKRZQLQ)LJ

)LJ,QWHUIDFHRIFRPPXQLFDWLRQQHWZRUNEHWZHHQ'63FRQWUROOHUDQG(WKHUQHW
&RQFOXVLRQ
7KLVSDSHUSURYLGHVDORZFRVWWHVWGHYLFHWRDFKLHYH308EDVHGLVODQGLQJGHWHFWLRQPHWKRG7KHGHYLFHFRQVLVWV
RIFHQWUDOPDQDJHPHQWXQLWV\QFKURQRXVPHDVXUHPHQWXQLWVDQGFRPPXQLFDWLRQLQWHUIDFHWRFRPPHUFLDO(WKHUQHW
QHWZRUN ,W SURYLGHV D FRQYHQLHQW SODWIRUP WR GR H[SHULPHQWV GHYHORS RSWLPL]DWLRQ UHVHDUFK DQG YDOLGDWH WKH
308EDVHGLVODQGLQJGHWHFWLRQWHFKQRORJ\
795 Furong Liu et al. /  Procedia Computer Science  52 ( 2015 )  788 – 795 
5HIHUHQFHV
%HOORQL)HWDO7HVWRIDQWLLVODQGLQJSURWHFWLRQVDFFRUGLQJ WR ,(&$QH[SHULPHQWDO IHDVLELOLW\DVVHVVPHQW LQ3RZHU(QJLQHHULQJ
&RQIHUHQFH83(&WK,QWHUQDWLRQDO8QLYHUVLWLHV

'RQJ-HWDO5HVHDUFKRILVODQGLQJGHWHFWLRQDQGLVODQGLQJSURWHFWLRQEDVHGRQ:$1SKDVHFRPSDULVRQLQ(OHFWULFLW\'LVWULEXWLRQ&,&('
&KLQD,QWHUQDWLRQDO&RQIHUHQFHRQ
5HLJRVD''HWDO$FWLYH,VODQGLQJ'HWHFWLRQ8VLQJ+LJK)UHTXHQF\6LJQDO,QMHFWLRQ,QGXVWU\$SSOLFDWLRQV,(((7UDQVDFWLRQVRQ
S
6DSDU$)HWDO0RGHOOLQJDQGVLPXODWLRQRILVODQGLQJGHWHFWLRQLQPLFURJULGLQ,QQRYDWLYH6PDUW*ULG7HFKQRORJLHV$VLD,6*7$VLD
,(((
$QQH5 HW DO5HOLDEOH JHQHUDWRU LVODQGLQJGHWHFWLRQ IRU LQGXVWULDO SRZHU FRQVXPHUVZLWK RQVLWH JHQHUDWLRQ LQ3HWUROHXP DQG&KHPLFDO
,QGXVWU\7HFKQLFDO&RQIHUHQFH3&,&,(((
/DYHUW\''-0RUURZDQG7/LWWOHU,QWHUQHWEDVHGORVVRIPDLQVGHWHFWLRQIRUGLVWULEXWHGJHQHUDWLRQLQ8QLYHUVLWLHV3RZHU(QJLQHHULQJ
&RQIHUHQFH83(&QG,QWHUQDWLRQDO
 /DYHUW\ '0 HW DO $QWLLVODQGLQJ GHWHFWLRQ XVLQJ 6\QFKURSKDVRUV DQG ,QWHUQHW 3URWRFRO WHOHFRPPXQLFDWLRQV LQ ,QQRYDWLYH 6PDUW *ULG
7HFKQRORJLHV,6*7(XURSHQG,(((3(6,QWHUQDWLRQDO&RQIHUHQFHDQG([KLELWLRQRQ
 .RED\DVKL + )DXOW ULGH WKURXJK UHTXLUHPHQWV DQG PHDVXUHV RI GLVWULEXWHG 39 V\VWHPV LQ -DSDQ LQ 3RZHU DQG (QHUJ\ 6RFLHW\ *HQHUDO
0HHWLQJ,(((
*RQ]DOH]3 HW DO*ULGFRQQHFWHG39SODQWV3RZHUTXDOLW\ DQG WHFKQLFDO UHTXLUHPHQWV LQ(OHFWULF3RZHU4XDOLW\ DQG6XSSO\5HOLDELOLW\
&RQIHUHQFH34
 &UDFLXQ %, HW DO 2YHUYLHZ RI UHFHQW *ULG &RGHV IRU 39 SRZHU LQWHJUDWLRQ LQ 2SWLPL]DWLRQ RI (OHFWULFDO DQG (OHFWURQLF (TXLSPHQW
237,0WK,QWHUQDWLRQDO&RQIHUHQFHRQ
 *XUXVLQJKH '5 $' 5DMDSDNVH DQG . 1DUHQGUD (YDOXDWLRQ RI VWHDG\VWDWH DQG G\QDPLF SHUIRUPDQFH RI D V\QFKURQL]HG SKDVRU
PHDVXUHPHQWXQLWLQ(OHFWULFDO3RZHUDQG(QHUJ\&RQIHUHQFH(3(&,(((
 =KHQ]KL / HW DO $SSOLFDWLRQ RIZLGH DUHDPHDVXUHPHQW V\VWHPV WR LVODQGLQJ GHWHFWLRQ RI EXON SRZHU V\VWHPV 3RZHU 6\VWHPV ,(((
7UDQVDFWLRQVRQS
 /DYHUW\'0 HW DO ,QWHUQHW EDVHG SKDVRUPHDVXUHPHQW V\VWHP IRU SKDVH FRQWURO RI V\QFKURQRXV LVODQGV LQ 3RZHU DQG(QHUJ\ 6RFLHW\
*HQHUDO0HHWLQJ&RQYHUVLRQDQG'HOLYHU\RI(OHFWULFDO(QHUJ\LQWKHVW&HQWXU\,(((


